Smoking E-CigaRette and HEat-noT-burn Products: the SECRHET study, a large observational survey among young people in Italy by La Torre, Giuseppe et al.
 
La Torre G, Dorelli B, Lia L, Grassucci D, Gelardini M, Ardizzone C, et al. Smoking E-CigaRette 
and HEat-noT-burn Products: the SECRHET study, a large observational survey among young people 
in Italy (Original research). SEEJPH 2021, posted: 26 December 2021. DOI: 10.11576/seejph-5043 
 
 
P a g e  1 | 15 




Smoking E-CigaRette and HEat-noT-burn Products: the SECRHET study, a 
large observational survey among young people in Italy 
 
 
Giuseppe La Torre1, Barbara Dorelli1, Lorenza Lia1, Daniele Grassucci2, Marcello 
Gelardini2, Carla Ardizzone2, Maria Caterina Grassi3, Alice Mannocci4 
 
1 Department of Public Health and Infectious Diseases, Sapienza University, Rome, Italy; 
2 Skuola.net;  
3 Department of Physiology and Pharmacology “V. Erspamer”, Sapienza University, Rome, It-
aly;  
4 Universitas Mercatorum, Rome, Italy. 
 
 
Corresponding author: Giuseppe La Torre  
Address: Department of Public Health and Infectious Diseases, Sapienza University, Rome, It-
aly; 



















La Torre G, Dorelli B, Lia L, Grassucci D, Gelardini M, Ardizzone C, et al. Smoking E-CigaRette 
and HEat-noT-burn Products: the SECRHET study, a large observational survey among young 









Aim: Electronic cigarettes (eCig) and heated tobacco products (HTP), that heat a solution (e-
liquid) to create vapour and tobacco at a temperature below the point of combustion, respec-
tively, are emerging forms of smoking device widely diffused. The aim of this study was to 
investigate knowledge, attitudes and behaviour toward HTP among young people in Italy.  
Methods: The Smoking E-CigaRette and HEat-noT-burn products (SECRHET) study was an 
online survey carried out in April 2019 using the platform Skuola.net, a platform where 2.5 
million students are registered. Questions were related to knowledge about new generation 
smoking products, such as “Do you know what happens to tobacco when you use a heat-not-
burn product?”, “Do you think electronic cigarettes create addiction?”, “Are products that use 
heated tobacco harmful to health?”, “Are electronic cigarettes harmful to health?”, “Have you 
ever heard of products that use heated tobacco?”, “Is nicotine present in products that use 
heated tobacco?”   
Results: A total of 13882 people completed the questionnaire, of which 8056 (58%) were 
females. Regarding smoking habits, 3393 (24.4%) declared to be current cigarette smokers, 
while 802 (5.8%) and 3173 (22.9%) were current and former e-cigarette smokers, respec-
tively. Moreover, 715 (5.2%) and 1148 (8.3%) declared to be current and former heat-not-
burn cigarette smokers. The variables associated to both eCig and HTP use were current 
smoking, age over 18 years, male gender, and residence in Central and Southern Regions. 
Concerning knowledge issues, almost half of respondents believe that electronic cigarettes are 
addictive and are harmful to health. Moreover, most of respondents do not know what happens 
to tobacco when using a heated tobacco device and if heated tobacco products are harmful to 
health.  
Conclusion: The prevalence of eCig and HTP use is higher among young people in Italy 
compared to adults and older people, and requires adequate public health interventions. 
 
Keywords: electronic cigarettes, heat not burn tobacco products, Italy, smoking, young peo-
ple. 
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Introduction 
New next generation nicotine-containing 
products, i.e. electronic cigarette (eCig) and 
partial tobacco combustion devices (heat to-
bacco products, HTPs, sometimes referred to 
by the tobacco industry as heat not burn, 
HNB), are widely used at the international 
level with a current use ranged from 0% in 
Zambia to 17.2% in England (1), in particular 
among adolescents and young people (2). In 
Italy, 1.4% of the population aged ≥15 years 
tried HTP in 2017. More specifically, 1.0% 
of never-smokers, 0.8% of ex-smokers and 
3.1% of current cigarette smokers had tried 
HTP, and 2.5% and 2.8% were current or for-
mer e-cigarette smokers (3). 
The evidence on health implications and 
safety reported in the scientific literature is 
not conclusive. Concerning the use of eCig, 
a systematic review carried out in 2014 high-
lighted that no firm conclusions can be drawn 
on their safety, and it is difficult to consider 
them harmless (4). E-cigarettes do not con-
tain tobacco and their liquid is heated so there 
is no partial combustion. A United Kingdom 
(UK) government review concluded that e-
cigarettes are 95% less harmful then smoking 
(5). Moreover, there is inconsistent scientific 
evidence on the health risk characterization 
that is linked to the use of eCig (6). A more 
recent systematic review underlined that the 
passive exposure to eCig vapour has the po-
tential to cause adverse health effects in by-
standers (7). 
HTP products produce lower levels of toxic 
chemicals, even if not considered risk-free 
(8). However, HTPs, unlike e-cigarettes, 
contain tobacco which has many harmful 
chemicals and may include some partial 
combustion which makes chemicals more 
harmful (9). HTPs may reduce exposure to 
some harmful chemicals but, as they are new 
products, it is not known whether they reduce 
the risk of disease (10). 
In this context, many health authorities and 
scientific societies have raised questions con-
cerning safety issues and effectiveness for 
smoking cessation of next generation prod-
ucts (11). 
Nevertheless, little is known concerning the 
use of these devices among the youth popu-
lation. The Global Youth Tobacco Survey 
conducted in Italy estimated e-cigarettes' 
vaping prevalence among adolescents aged 
13–15 and found that use doubled between 
2010 and 2018 for both boys (11.0-21.9%) 
and girls (5.9-12.8%) (12). In this frame-
work, the aims of this study were: i) to assess 
knowledge, attitudes and behaviour toward 
HTPs among young people in Italy, and; ii) 
to assess the prevalence and selected corre-
lates of HTP. 
 
Methods 
Study design and participants 
An online self-administered anonymous sur-
vey was carried out, using a questionnaire 
(Appendix 1) previously validated (13), be-
tween April 5th and 12th 2019, using the web-
site of “Skuola.net”, an Italian network for 
information and insights for high school and 
university students (5 million visits per 
month and 2.5 million students registered). 
During this week, the students and other 
young people not attending school or univer-
sity but registered on the website had the op-
portunity, on a voluntary basis and free of 
charge, to complete the survey by answering 
the questionnaire through a dedicated link 
published on the homepage 
(www.skuola.net). Hence, the sample for this 
survey was self-selected and therefore non 
probabilistic, avoiding the use of protocols to 
quantify invitations and response rates, as 
suggested by the American Association for 
Public Opinion Research (AAPOR) report-
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The questionnaire 
A. The questionnaire was divided into four 
main sections for a total of twenty items:  
– the first section was on demographic char-
acteristics (age, gender, region of residence, 
type of school);  
– the second part was related to the lifestyle 
and to the personal relationship with smoking 
(“Do you practice sports?”, “In your family, 
except you if you are a smoker, does some-
one smoke?”, “How many times have you 
smoked in the last 30 days?”, “Have you ever 
vaped electronic cigarettes?”, “Have you 
ever used heat-not-burn products (HNB)?”); 
– the third part concerned knowledge about 
next generation products (“Do you know 
what happens to tobacco when you use a 
heat-not-burn product?”, “Do you think elec-
tronic cigarettes create addiction?”, “Are 
products that use heated tobacco harmful to 
health?”, “Are electronic cigarettes harmful 
to health?”, “Have you ever heard of prod-
ucts that use heated tobacco?”, “Is nicotine 
present in products that use heated to-
bacco?”); 
– the fourth section was concerning measures 
of susceptibility established for HNB (“If one 
of your best friends were to offer you a Heat 
Tobacco Product, would you try it?”, “Would 
you recommend using products that use 
heated tobacco to a person who wants to stop 
smoking?”). 
Students were classified as non-smokers if 
they answered “never” to the question “How 
many times have you smoked in the last 30 
days?” and smokers in all other cases.  
Regarding the questions “Have you ever 
vaped electronic cigarettes?” and “Have you 
ever used heat-not-burn products?”, students 
could choose one of the following answers: 
never; occasionally (I emptied less than 50 
electronic cigarettes/HNB in my life); for-
merly (I’ve emptied at least 50 electronic cig-
arettes/HNB in my life but I haven’t done it 
for at least 30 days); habitually (I have emp-
tied at least 50 electronic cigarettes/HNB in 
my life including the last 30 days). Based on 
their answers, students were classified as 
non-smokers (never), former smokers (occa-
sionally and in the past) and smokers (habit-
ually). 
Statistical Analysis 
The descriptive analysis of categorical varia-
bles consisted of absolute frequencies and 
percentages. 
Differences between groups for percentages 
of categorical variables were tested using the 
Chi-square test. 
Moreover, four logistic regression models 
were computed, estimating odds ratios (ORs) 
with 95% confidence intervals (95% CIs): 
the dependent variable in the models was 
each question concerning current and ever 
use of eCig and HTP, and the independent 
variables were age, sex, type of school, geo-
graphic area and traditional tobacco smok-
ing. Possible interactions between de-
mographics and smoking status were tested 
in the multivariate analysis. Multicollinearity 
was checked using a matrix of correlation co-
efficients. 
Due to the non probabilistic sampling, the 
analysis was weighted using a frequency var-
iable derived from age and gender distribu-
tion of the sample. 
The overall goodness of fit for the multivari-
able-adjusted models was checked using the 
Hosmer-Lemeshow test. 
The statistical significance was set at p≤0.05. 
The statistical analysis was carried out using 
IBM SPSS for Windows (Statistical Package 
for the Social Sciences, Version 25; SPSS, 
Inc., Chicago, IL).  
 
Results 
Description of the study sample 
15149 students took part in the survey and a 
total of 13882 people completed the ques-
tionnaire (completeness rate 91.6%), of 
which 8056 (58%) were females and 5552 
(40%) were males. The distribution of socio-
demographic characteristics (age, attended 
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school, regional macroarea) of the sample is 
shown in Table 1.  
   
 
Table 1. Selected demographics characteristics of the respondents 
  
Variables N=13882 (%) Italian census data (%)* 
Gender    
Female 8056 (58) 48.7 
Male 5552 (40) 50.3 
Age, years    
11-13 1619 (11.7) - 
14-15 3232 (23.3) 8.9 
16-17 3457 (24.9) 8.8 
18-19 2500 (18.0) 9.1 
20-21 579 (4.2) 9.2 
22-23 309 (2.2) 9.2 
24-25 440 (3.2) 9.3 
>25 1746 (12.6) 45.5 
Attended school    
Junior High school 2700 (19.7) - 
Senior High school 8351 (61.0) - 
University 1165 (8.5) - 
Not attending School/University 1471 (10.7) - 
Macroarea of Italy    
North 5950 (43.4) 47.4 
Center 3143 (22.9) 22 
South 4628 (33.7) 30.6 
* Data from Giovani. Stat, updated to 2020. 
 
 
Regarding smoking habits, 3393 (24.4%) de-
clared to be current cigarette smokers, while 
802 (5.8%) and 3173 (22.9%) were current 
(at least 50 electronic cigarettes in their life 
including the last 30 days) and former (less 
than 50 electronic cigarettes in their life or at 
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least 50 electronic cigarettes in their life but 
never done it for at least 30 days) e-cigarette 
smokers. Moreover, 715 (5.2%) and 1148 
(8.3%) declared to be current and former 
heat-not-burn cigarette smokers based on the 
same response modalities as electronic ciga-
rettes. 269 (1.9%) were simultaneously e-
cigarette and heat-not-burn smokers.  
 
 
Univariate Analysis – Knowledge Questions 
Five questions concerned knowledge about 
next generation products. To question “Do 
you think electronic cigarettes are addic-
tive?” answered yes especially respondents 
aged under 18 (48.4%), females (48.0%), 
smokers (48.9%), middle school students 
(51.5%) and people from North of Italy 
(48.8%) (Table 2). Similar results came from 
question 2 “Are electronic cigarettes harmful 
to health?”. To the remaining questions, “Do 
you know what happens to tobacco when us-
ing a heated tobacco device?”, “Is nicotine 
contained in heated tobacco products?” and 
“Are heated tobacco products harmful to 
health?”, most of the participants answered 
“I don't know” (Table 2).  
 
Univariate Analysis – Behaviour Questions 
Three questions concerned behaviour.  
About question “Have you ever vaped elec-
tronic cigarettes?” answered never most re-
spondents aged under 18 (75.6%), females 
(75.8%), those who practiced physical activ-
ity (72.1%), current smokers (83.7%), who 
attending middle school (87.1%) and was 
from North of Italy (73.1%) (Table 3). 
About question “Have you ever used heated 
tobacco products?” 4796 (86.4%) males, 
7103 (88.2%) females, 6504 (89.3%) who 
practiced physical activity and 5515 (83.6%) 
who did not practiced, 9632 (93.8%) current 
smokers, 2546 (94.3%) who attending mid-
dle school, 7432 (89.0%) who attending high 
school, 905 (77.7%) who attending univer-
sity, 1056 (71.8%) who not attending any 
school, 5347 (89.9%) from north, 2649 
(84.3%) from center, 3962 (85.6%) from 
south, 5247 (81.7%) with family smokers 
and 6772 (90.8%) without family smokers 
say that they have never used those products. 
About the question “If you have never used 
these products, would you try them?” 6430 
(83.7%) males, 3591 (82.3%) females, 5515 
(84.8%) who practiced physical activity and 
4506 (81.3%) who did not practiced, 8497 
(88.1%) current smokers, 2219 (87.0%) who 
attending middle school, 6104 (82.1%) who 
attending high school, 774 (85.5%) who at-
tending university, 866 (80.8%) who not at-
tending any school, 4401 (82.9%) from 
north, 2230 (84.1%) from center, 3299 
(83.1%) from south, 4217 (80.0%) with fam-
ily smokers and 5804 (85.7%) without family 
smokers answered no (Table 3). 
 
Multivariate analysis 
The logistic regression analysis revealed dif-
ferent results for current and ever e-cigarette 
or HNB smokers (Table 4). Being current 
cigarette smoker was the strongest predictors 
of both current e-cigarette (OR = 7.95; 95%: 
7.93 – 7.97) and HNB smokers (OR = 6.41; 
95%CI: 6.39 – 6.43). Being male and aged 
more than 18 were predictors of both current 
e-cigarette and HNB smokers. Concerning 
the attended school, interestingly, junior high 
school students showed higher odds of both 
being current e-cigarette and HNB smokers 
compared to senior high school students. 
Moreover, higher odds were also for univer-
sity students and young people not attending 
school. 
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Do you think electronic ciga-
rettes are addictive? 
Are electronic cigarettes 
harmful to health? 
Do you know what happens to to-
bacco when using a heated to-
bacco device? 
Is nicotine contained in 
heated tobacco products? 
Are heated tobacco prod-
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Table 3. Univariate analysis (behaviour questions) 
 
Variables 
Have you ever vaped electronic cigarettes? 
Have you ever used  
heated tobacco products? 











































Age <18 years 283 (3.4) 1745 (21.0) 6280 (75.6) 152 (1.8) 476 (5.7) 7680 (92.4) 548 (7.1) 6430 (83.7) 705 (9.2) 
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≥ 18 years 519 (9.3) 1428 (25.6) 3627 (65.1) 563 (10.1) 672 (12.1) 4339 (77.8) 300 (6.9) 3591 (82.3) 473 (10.8) 
Sex 
Male 384 (6.9) 1502 (27.1) 3666 (66.0) 269 (4.8) 487 (8.8) 4796 (86.4) 324 (6.8) 4102 (85.6) 368 (7.7) 




Yes 315 (4.3) 1716 (23.6) 5253 (72.1) 238 (3.3) 542 (7.4) 6504 (89.3) 444 (6.8) 5515 (84.8) 547 (8.4) 




Yes 246 (2.4) 1431 (13.9) 8588 (83.7) 233 (2.3) 400 (3.9) 9632 (93.8) 388 (4.0) 8497 (88.1) 762 (7.9) 




111 (4.1) 236 (8.7) 2353 (87.1) 73 (2.7) 81 (3.0) 2546 (94.3) 153 (6.0) 2219 (87.0) 178 (7.0) 
High school 314 (3.8) 2394 (28.7) 5643 (67.6) 215 (2.6) 704 (8.4) 7432 (89.0) 586 (7.9) 6104 (82.1) 747 (10.0) 
University 112 (9.6) 273 (23.4) 780 (67.0) 115 (9.9) 145 (12.4) 905 (77.7) 55 (6.1) 774 (85.5) 76 (8.4) 
Not attending School/Univer-
sity 235 (16.0) 197 (13.4) 
1039 
(70.6) 272 (18.5) 143 (9.7) 1056 (71.8) 42 (3.9) 866 (80.8) 164 (15.3) 
Macro-
area 
North 235 (3.9) 1367 (23.0) 4348 (73.1) 182 (3.1) 421 (7.1) 5347 (89.9) 396 (7.4) 4441 (82.9) 517 (9.7) 
Center 202 (6.4) 748 (23.8) 2193 (69.8) 170 (5.4) 324 (10.3) 2649 (84.3) 182 (6.9) 2230 (84.1) 239 (9.0) 
South 338 (7.3) 1003 (21.7) 3287 (71.0) 332 (7.2) 334 (7.2) 3962 (85.6) 260 (6.5) 3299 (83.1) 412 (10.4) 
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Yes 523 (8.1) 1867 (29.1) 4035 (62.8) 455 (7.1) 723 (11.3) 5247 (81.7) 469 (8.9) 4217 (80.0) 585 (11.1) 
No 279 (3.7) 1306 (17.5) 5872 (78.7) 260 (3.5) 425 (5.7) 6772 (90.8) 379 (5.6) 5804 (85.7) 593 (8.8) 
All p values are <0.05. 
 
La Torre G, Dorelli B, Lia L, Grassucci D, Gelardini M, Ardizzone C, et al. Smoking E-CigaRette 
and HEat-noT-burn Products: the SECRHET study, a large observational survey among young 




P a g e  11 | 15 
 
Table 4. Results of the logistic regression analysis 
 










Gender     
      Female (reference) 1 1 1 1 
      Male 1.85 (1.84-1.85) 1.92 (1.92-1.93) 1.20 (1.20-1.21) 1.38 (1.38-1.39) 
Age, years      
      < 18 (reference) 1 1 1 1 
      ≥ 18 1.21 (1.21-1.22) 1.08 (1.08-1.09) 2.25 (2.24-2.26) 1.61 (1.60-1.61) 
Attended school     
      Junior High school 1.97 (1.96-1.98) 0.44 (0.44-0.44) 2.01 (2.00-2.02) 0.85 (0.85-0.86) 
      High school (refer-
ence) 1 1 1 1 
      University 1.87 (1.86-1.88) 0.76 (0.76-0.77) 2.16 (2.15-2.17) 1.45 (1.44-1.45) 
      Not attending School 4.85 (4.83-4.87) 0.93 (0.93-0.93) 6.37 (6.34-6.40) 3.57 (3.56-3.58) 
Macroarea of Italy     
      North (reference) 1 1 1 1 
      Center 1.35 (1.35-1.36) 1.01 (1.01-1.01) 1.36 (1.35-1.36) 1.36 (1.36-1.37) 
      South 1.36 (1.35-1.36) 0.99 (0.99-0.99) 1.41 (1.400-1.41) 0.99 (0.99-0.99) 
Current smoking      
No (reference) 1 1 1 1 
Yes 7.95 (7.93-7.97) 8.92 (8.91-8.93) 6.41 (6.39-6.43) 7.34 (7.32-7.35) 
Hosmer-Lemeshow test 
(p) 13.8 (0.085) 31.8 (<0.01) 29.1  (<0.01) 43.3 (<0.01) 
 
* The Results are related to a logistic regression model in which the outcome variables where being a current or an 
ever smoker of e-cigarette or heat-not-burn tobacco products. A full model was carried out. The results in bold are 
statistically significant. 
 
Concerning the geographical macroarea, 
Center and Southern Italy showed higher 
odds of being current e-cigarette and HNB 
smokers compared to Northern Italy. The in-
teraction between demographics and smok-
ing status did not add any insight into the 
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multivariate analysis. No multicollinearity 
between variables was found. 
 
Discussion 
Our survey demonstrated that the prevalence 
of current use of eCig and HTP is around 5%-
6% among the young population in Italy. 
This finding is in line with the results of the 
Global Youth Tobacco Surveys conducted in 
Italy among adolescents (13-15 years old) 
(12). The data provided by the Health Behav-
iour in School-Aged Children study (HBSC) 
involving students aged 11, 13 and 15 years 
in all Italian regions show that in 2018, the 
year of the last survey, the share of children 
who declare that they have smoked cigarettes 
at least one day in the last 30 days signifi-
cantly increases with age, in both boys and 
girls, with a marked gender difference at 15 
years (24.8% in boys, 31.9% in girls) (15).  
Interestingly, the ever use of eCig is high not 
only in young people older than 18 years old 
(almost one third) but also in adolescents (al-
most one fourth). On the other hand, the use 
of HNB tobacco products is threefold in older 
young people if compared to adolescents’ use 
(one fourth vs one twelfth).  
These results indicate a higher use of both 
eCig and HTP when comparing to similar 
studies carried out in other countries both in 
Asia, such as in Japan (16,17) and in Korea 
(18), as well as in Europe (Germany) (19). 
Considering the risk and harm associated 
with their use in adolescents and young 
adults, a coordinated effort from policy mak-
ers, public health agencies, parents, educa-
tors, health practitioners and researchers is 
essential to mitigate harms from e-cigarette 
use in this vulnerable population. 
Concerning strengths, our survey was large 
(almost tenfold of the previous study in It-
aly)and comprises also older young people, 
including University students.On the other 
hand, we need to recognize some limitations. 
First of all, the issue concerning the access to 
the website, since not all students have access 
to the "Skuola.net" site to acquire infor-
mation on a specific topic. Secondly, the 
study is based on self-reported data of stu-
dents smoking status and reporting bias can-
not be excluded at all. Finally, the sampling 
was non-probabilistic, but the number of peo-
ple that entered the survey can be sufficient 
to draw some interesting conclusions, even if 
the external validity could be questionable. 
Non-probabilistic sampling can be a reasona-
ble approach for online sample, and accord-
ing to some authors inferences from this type 
of samples may also be possible and appro-
priate (20-22). 
In conclusion, the prevalence of use of eCig 
and HTP is higher among young people in It-
aly and this requires adequate public health 
interventions. First of all, as suggested by the 
World Health Organization, marketing of 
HTPs should not be permitted unless there is 
conclusive evidence that, compared to con-
ventional cigarettes, the product reduces ex-
posure to harmful and potentially harmful 
components and reduces health risks. In ad-
dition, HTPs should be taxed similarly to 
other tobacco products, following the recom-
mendations of the Conference of the Parties 
to the WHO Framework Convention on To-
bacco Control. Furthermore, comprehensive 
smoke-free regulations prohibiting smoking 
in all public places and workplaces should be 
apply also to HNBs and finally advertising 
and promotions should be banned also for 
these new products. 
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Appendix 1 – The questionnaire used in this survey 
• Gender (F, M) 
• Age (continuous variable) 
• Attended school (Junior High school; High school; University; not attending) 
• Macro-area (North; Center; South) 
• Current tobacco smoking (Yes; No) 
• E-cigarette user (Yes, actually; Yes, in the past; No) 
• Have you ever vaped electronic cigarettes? (> 50 cigarettes; < 50 cigarettes; Never) 
• Heat-not-burn (Yes, actually; Yes, in the past; No) 
• Have you ever used heated tobacco products? (> 50 cigarettes; < 50 cigarettes; Never) 
• If you have never used these products, would you try them? (Yes; No; I do not know) 
• Do you think electronic cigarettes are addictive? (Yes; No; I do not know) 
• Are electronic cigarettes harmful to health? (Yes; No; I do not know) 
• Do you know what happens to tobacco when using a heated tobacco device? (Yes; No; I 
do not know) 
• Is nicotine contained in heated tobacco products? (Yes; No; I do not know) 
• Are heated tobacco products harmful to health? (Yes; No; I do not know) 
